A modern, accurate, simple and sensitive spectrophotometric procedure is tested for the appreciation of metoclopramide medicine as perspicuous form, as well as in various kinds of pharmaceutical dosages. The procedure depends on the interaction of metoclopramide (MCP) medicine and orcinol reagent by utilizing azo coupling reaction. The orcinol in NaOH solution middle to give a latterly ligand which reacts with copper (II) to output the complex with strong yellow color at 50°C. The resulting complex is water soluble, stable and can be determined spectrophotometrically at wavelength 459 nm. The calibration curve absorbance vs. concentration was established in the concentration range 0.6-12 ppm, and the curve followed the Beer's law in this range. The procedure precision is given by the average recovery of 99.91% sequentially, as well as by the average relative standard deviation 0.70%, related to the amount of drug. The sensitivity is established at molar absorptivity 1.9044×10 4 l‧cm -1 ‧mol -1 . The Sandell sensitivity is tested as 0.002 μg/cm 2 . The analytical results for the tested procedure agree with the official procedure. The interferences from medicine additives were tested. The established procedure is successfully examined on the appreciation of MCP in diverse kinds of pharmaceuticals.
Introduction
Metoclopramide, an organic compound containing primary amine group, is one of the amino derivatives of medicinal significance which is used for stomach and esophageal problems. The molecular formula of the metoclopramide hydrochloride (MCP-HCl) is C14H22ClN3O2•HCl•H2O, the molar mass is 354.27 g•mol -1 , and the structural formula is shown in Fig. 1 . The IUPAC name for the medicine MCP-HCl is 4 -amino -5 -chloro -N -(2 -(diethylamino)ethyl) -2 -methoxybenzamide hydrochloride, and its melting interval is 182.5 -184 ˚C. It is a white crystalline powder with high solubility in water; it dissolves freely in alcohol and has a low solubility in methylene chloride. It is medically used as an anti-emetic medicine. This medicine is in the form of pharmaceutical preparations as tablets, oral solutions or injection solutions (ampoules) [1] . Therefore simple as well as delicate procedures are needed for its quantitative appreciation. The British Pharmacopoeia (BP) [2] encouraged the acid-base titration by utilizing non aqueous solutions with potentiometric measurements for the endpoint for the assessment of the pure compound by utilizing the dose forms of tablets samples; injection as well as oral solution recommended as chromatographic procedures. Diversified analytical procedures have been advanced for the appreciation of this medicine. These procedures contain spectrofluorimetric [3, 4] , spectrophotometic [5, 6] , flow injection analysis [7, 8] , electrochemical [9, 10] , and chromatographic procedures [11, 12] .
This study is established on the reaction of diazocoupling between diazionium salt and another compound containing electronically donating groups. The pharmaceutical compounds analyzed in this reaction are those containing primary groups such as p-amino benzoic acid [13] , hydroxy groups or ritodrine HCl [14] . The reactions of diazotization-coupling are those widely used in the production of dyes and in the field of analytical chemistry to estimate some of the varieties [15, 16] .
A number of formulations including metoclopramide as ingredient effective were analyzed. These are summarized in Table 1 . The target of existent work was to improve a selective, sensitive, and simple spectrophotometric procedure for the appreciation of MCP in a pure form and pharmaceutical doseages, established on diazotizationcoupling reaction with the orcinol reagent to get latterly ligand which reacts with copper (II) ions to obtain a strong yellow color complex.
Experimental

Materials
The high purity reagents were purchased from BDH chemicals (Germany) (hydrochloric acid, HCl; sodium hydroxde, NaOH; sodium nitrite, NaNO2; copper chloride, CuCl2•2H2O; 3,5-dihydroxytoluene or orcinol monohidrate, CH3C6H3-1,3-(OH)2·H2O) and used without further purification. The metoclopramide (MCP) 500 ppm was purchased from SDI Company (Iraq).
Methods
In a sequence of 25 ml volumetric flasks, equal volumes of standard solutions from MCP with concentrations ranges of 0.5 -18 ppm, sequentially in end volume were added separately, pursued by addition of 1 ml HCl 1M and 1 ml NaNO2 1%. The solutions have been left for 10 min to accomplish the azo conjugation reaction. After that, 0.25 ml of NaOH 0.5 M has been added to the drug solution, then followed by addition of 2 ml orcinol. The volumes have been completed by deionized water.
The solutions were left for 10 min at room temperature. Then in a 10 ml volumetric flask we placed 1 ml of CuCl2 0.003 M solution with 3 ml of the prepared medicine and supplemented with deionized water. The computed absorbance was at 459 nm, sequentially versus the blank solution reagent. A calibration curve was drawn, correlating absorbance and concentration [17] .
Metoclopramide in pharmaceutical formulations: 1. Tablets formulations: The tablets were crushed and finely powdered. An amount of powder equivalent to 0.05 g MCP was precisely weighed and put into a 50 ml beaker. The powder was alleviated in the deionized water and a purified solution was obtained by filtering the alleviate through filter paper Whatmann 41. After filtration, the solution was transferred in the 100 ml volumetric flask and completed to the end volume with deionized water. The medicine solutions were analyzed as in the common procedure [18] ; 2. Syrup formulations. Two containers with MCP syrup from every syrup formulation were tested; each contains 5 mg MCP in 5 mL syrup. From these, two samples of 125 ml solution were obtained such as each included 0.05 g from the medicine. Further, standard solutions were obtained through convenient dilution according to an advised procedure for the appreciation of MCP medicine [19] ; 3. Injection formulations. 2 ml ampoules each containing 0.01 g of MCP were transferred quantitatively into 100 ml volumetric flasks and the volume was completed with deionized water. At that point, the concentration was determined by using the calibration curve 2.
Results and discussion
3.1. Absorption spectrum MCP interacts with orcinol to get a latterly ligand that interacts in basic solution with copper (II) to obtain a complex with bright yellow color after the warming for 10 min at 50°C. As seen in Fig. 2 , the maximum of absorption for aqueous complex solution is situated at 459 nm. Various circumstances influencing the absorbance were considered in order to optimize the method.
Influence of base
The reaction medium influence on the absorbance of complex solution was tested. The basic media are preferable for the interaction of reactants. Bases such as ammonia, potassium hydroxide, ammonium hydroxide, sodium carbonate, as well as sodium hydroxide were checked and showed that NaOH strongly influences comparing to other bases used in the tested procedure 18.
In Fig. 3 , it appears that by adding 0.25 ml of 0.5 M NaOH in 25 ml samples leads to a robust complexation reaction in forming the colored product. The absorbance at λmax 459 nm proves this. Therefore, this volume of 0.5 M NaOH solution was exercised in all subsequent experiences. V (ml) Absorbance (a.u.)
Influence of orcinol solution volume
Volumes of 1 ml of MCP 500 ppm solution were put into a sequence of 25 ml volumetric flasks. Different volumes of orcinol 500 ppm (from 0.5 to 8 ml) were added and completed to the volumes of 15 ml with ethanolic sulfuric acid solution. The solutions were heated and well-mixed on warm water bath for 50 min, for the synthesis of the azo dye. 1 ml copper (II) chloride 0.003 M solution was added and the volumes of 25 mL were completed with ethanol.
We observed that the optimum volume for the determination of MCP was 2 ml of 500 ppm orcinol solution, which produces the strongest absorption (Fig.  4) . This volume was utilized in the next experiences. The results showed that the optimum volume for the determination of MCP was 1 ml of sodium nitrite 1% solution, which produces the strongest absorption (Table  2 ). This volume was utilized in the next experiences. We observed that the highest value for absorbance of complex solution was obtained by using HCl 1 M solution and the optimum volume for the determination of MCP was 1 ml (Table 3) . This volume was utilized in the next experiences. 
Influence of copper (II) chloride volume
The effect of different volumes (0.1 -5 ml) of copper (II) chloride 0.003 M solution for the complex synthesis was also examined (Fig. 5 ). An expansion was observed in the absorbance of complex formed up to 1.0 ml, then remained constant at bigger volumes added. Therefore, 1.0 ml of 0.003 M Cu(II) solution was used for the determination of drug, since it gives high sensitivity and minimum reagent blank 19. 
Temperature effectiveness
The effectiveness of temperature was checked in the range of 20 -80 ºC [20] . It was found that the color intensity expanded with temperature increasing at temperatures higher than 25 ºC. The highest absorbance was at 50 ºC ( Fig. 6) , so the next experiments were performed by heating on water bath at 50 ºC needed for azo dye synthesis. t ºC Absorbance (a.u.)
Effect of order addition
Different orders of addition of the reagents had been performed 21. The results in Table 4 
Reaction time effect
The color intensity for the product reached the maximum and stabilized after 10 minutes from the mixing of MCP diazonium salt and Cu(II) solution (Fig. 7) . No improvement was observed after this period and the color remained stable over 24 hours 22. 
The calibration curve
The range of concentration appreciated for the absorbance at λmax = 459 nm to follow the law of Beer was 6-12 ppm (Fig. 8) . The law of Beer limits, molar absorptivity as well as Sandell's sensitivity, were tested as seen in Table 5 , and showed the sensibility for the tested procedure. The linearity appeared very good by the correlation coefficient of regression equation (R 2 = 0.9989). Additionally, LOD and LOQ were determined for the tested procedure. Undoubtedly, the LOQ a modicum portion overruns the lower of the range of Beer's law. However, LOD is additionally lower than the least of the range of Beer's law. 
Accuracy and precision study
The accuracy as well as precision for the studied spectrophotometric procedure were investigated at three various concentrations from MCP drug breaking down five repeated tests of every concentration by the proposed method. Percentage relative error (E%) as accuracy and percentage relative standard deviation (RSD%), the precision for the proposed procedure were computed [19] .
The results in Table 6 depict good accuracy and precision as illustrated by the low values of RSD% and low values of E%, giving evidence for repeatability as well as reproducibility of the proposed method. All the results were calculated for the five determinations. The average for the relative standard deviation values was 0.70% as well the average for recovery values was 99.91% sequentially. 
Interferences
Specificity of the suggested spectrophotometric procedure (fixed time procedure) for investigation of the MCP drugs, having in view excipients such as lactose, talc, acacia, sucrose, aspartate, glucose, polyvinylpirrolidone (PVP), magnesium stearate, and starch, was considered. Each of the studied excipients was given independently by ten-times concentrations more than of MCP prepared by the self-approach in the calibration curve. 1 ml of 500 ppm MCP and 1 ml of every excipients were connected for the study of interferences [21] . Dilution to the sign of volumetric flask 25 ml grade of impedance was made. The procedure was believed satisfactory if the error was less than ± 2% in respect to the normal value. The determinations were performed in triplicate and results are shown in Table 7 . 
Application of the procedure
The tested procedure was exercised to analyse six various potion formulations involving MCP to evaluate the analytical benefit of the spectrophotometric method 23, 24. The tested procedure was applied successfully to the analyses. Reproducibility as well as recovery were established into limitations of three various amounts of every pharmaceutical formulation, as see in Table 6 . Ultimately, F-test as well as t-test (statistical analysis) show that there is no considerable variation in accuracy between the tested procedure and the common BP procedure. The quantity of (tabulated) F at 95% dependability level for 6, 6 degrees of freedom, two followed is 5.82 [25] .
Wherever the three normal determinations, also, the standard strategy was obtained from British Pharmacopeia, 2009 edition. The outcomes were replicable and the determination procedure of formulations was examined by the standard procedure. Table 9 shows the advantages of spectrophotometric procedures established through diazotization -coupling interaction utilized at the determination of MCP. We concluded that reagents coupling by amino group are more sensible than hydroxyl group (rapprochement between the phenol group as well as aniline). The strong clear color while matching aniline with our tested orcinol reagent and making new ligand coupling with copper ion is shown in Table 9 . 
Method comparison
Conclusion
The present spectrophotometric procedure is a rapid, easy, sensitive as well as precise process, created for the detection of trace amounts of MCP and relevant for the investigation of MCP in tablets and injection. The proposed procedures are free from basic exploratory conditions and muddled systems, for example, extraction step. The reagents utilized as a part of the procedures are common, promptly accessible and the methods don't include any dreary sample preparation. These points of interest empower the utilization of the presented technique in quality routine control investigation of MCP in pharmaceutical preparations.
